Introduction
A number of studies in different animal species indicate that immune cells play an important role in cyclic ovarian activity (Bukovsky and Presi, 1979; Murdoch et al, 1988; Brannstrom and Norman, 1993) . The observed similarities between inflammation and ovulation, such as vascular changes and influx of various leucocytes including macrophages, prompted initial investigation of the possibility that the immune system had a role in controlling ovarian function (Bukovsky and Presi, 1979; Espey, 1980) .
The corpus luteum is a heterogeneous structure, consisting of a number of different cell populations. The morphology of the equine corpus luteum is unlike that of ruminants, in that there is marked trabeculation of the tissue. 1993) and granulocytes (Pepperell et al, 1992; Brannstrom et al, 1993) have been observed in the ovary throughout the oestrous cycle (Bagavandoss et al 1991; Standaert et al, 1991; Brannstrom et al, 1994a) . The primary function of macrophages observed within the corpus luteum was presumed to be removal of debris by phagocytosis during regression (Paavola, 1979) . Similarly, the other leucocyte populations were initially thought to be involved in removing cells during structural regression. However, recent research has focused on the possibility that these cells play a more active role in the function of the corpus luteum (Bukovsky and Presi, 1979; Murdoch et al, 1988; Bagavandoss et al, 1991) . White blood cells, especially macrophages and granulocytes, are a rich source of an array of cytokines with pleiotropic functions, a number of which have been implicated in altering cell function in the ovary ; Adashi, 1990; Pate and Townson, 1994) . If cytokines play a physiological role in the ovary, leucocytes must be present in sufficient numbers to produce concentrations of cytokines that could influence the function of the corpus luteum. In addition, changes in immune cell populations throughout the oestrous cycle would be expected, especially at key events such as luteolysis and ovulation. Studies in women (Petrovska et al, 1992; Brannstrom et al, 1994a) , pigs (Standaert et al, 1991) , rats (Brannstrom et al, 1993 (Brannstrom et al, ,1994b and rabbits (Bagavandoss et al, 1990,1991) found variations in populations of immune cells in corpora lutea during the oestrous cycle. The number of macrophages has been reported to increase before the onset of luteolysis in some species (Bagavandoss et al, 1988; Lei et al, 1991) , and a study in cows showed the number of immune cells that infiltrate the corpus luteum is much smaller in early pregnancy than in the non-fertile cycle (Lobel and Levy, 1968 (Kuby, 1994; Roitt, 1996 Marshall, 1990) , and increased expression has been observed on ruminant luteal cells towards the end of the luteal phase and also after PGF2a-induced luteolysis (Fairchild Benyo et al, 1991; Kenny et al, 1991) .
PGF2a produced by the endometrium and transported to the ovary by a counter-current mechanism of blood vessels is accepted to be the hormone responsible for the initiation of luteolysis and regression of the corpus luteum in ruminants (Inskeep and Murdoch, 1980; Niswender et al, 1985; Knickerbocker et al, 1988 Ginther, 1973 Ginther, , 1975 Oxender et al, 1975) . This may be explained, in part, by the high affinity of the equine PGF2a receptor, which is about ten times greater than that of the receptors on the bovine corpus luteum (Kimball and Wyngarden, 1977) , and would thus reduce the need for a local utero-ovarian PGF2o concentrating mechanism.
Although PGF2a is the primary luteolytic agent in ruminants, exposure of cultured bovine luteal cells to PGF2a alone is not sufficient to inhibit progesterone production completely (Pate and Condon, 1984 (Nett et al, 1976; Niswender et al, 1976; Fletcher and Niswender, 1982; Silvia et al, 1984; Hoyer and Marion, 1989; Wiltbank et al, 1989a, b; Behrman et al, 1993 (Fairchild Benyo et al, 1991) and sheep (Kenny et al, 1991) .
The purpose of this study was to investigate immune cell populations and expression of MHC class II in the equine corpus luteum throughout the oestrous cycle, in early pregnancy and after administration of exogenous PGF2a.
Materials and Methods

Animals
Genitally normal healthy pony mares weighing kg and aged between 3 and 15 years were used in this study. (1992) . Standards were prepared in plasma from an ovariectomized mare. The main crossreactivities of the antiserum were with 5-pregnane-3,20 dione (9.5%), 11-deoxycorticosterone (6.2%), and 17-hydroxyprogesterone (3.4%). The limit of detection of the standard curve was 0.5 ng ml"1, and the intra-and interassay coefficients of variation were 9 and 12.6%, respectively (Watson et al, 1995 (Fig. 1, area A) and excluded debris, red blood cells and inflammatory cells (Fig. 1, area B 
Immune cell detection
At all stages of dioestrus, lymphocytes were more numerous in the trabeculae of the corpus luteum than among the luteal cells (Fig. 2) . CD4+ and CD8+ cells showed similar distribution patterns and were present in approximately equal numbers. CD4+ cells were present in significantly greater numbers in the samples from days 16-17 than in the tissues from days 2-4 (P < 0.01) or days 7-10 (P < 0.05) (Fig.   3) . Visual examination revealed an apparent increase in the After PGF2a administration, the number of CD4+ cells was significantly smaller than after natural luteolysis (P < 0.01), whereas the number of CD8+ cells was not significantly altered (Fig. 3) . (Brannstrom et al, 1994) . They are also a rich source of multifunctional cytokines such as tumour necrosis factor (TNF-) and interleukin 1 (IL-1), both of which are capable of influencing various ovarian cell functions (Roby and Terranova, 1989; Nakamura et al, 1990; Roby et al, 1990; Zolfi et al, 1990; Hurwitz et al, 1991; Veldhuis et al, 1991) .
In the present study, identification of macrophages was problematic. A number of antibodies were tested with highly variable results and marked differences among antibodies.
Therefore, non-specific esterase staining was used for detection of macrophages in this study. (Wang et al, 1991 (Wang et al, ,1992 . IFNalso alters bovine luteal cell prostaglandin production and progesterone synthesis (Fairchild and Pate, 1991) (Lunn et al, 1991; Kydd et al, 1994) , the numbers of which, when added together, equal those of the CD5+ cells, a pan-T-cell marker (Kydd et al, 1994 (Gorrell et al, 1988 , Meeusen et al, 1988 . In the present study, the number of CD5+ cells in the equine corpus luteum did not vary significantly throughout the oestrous cycle or in early pregnancy.
lymphocytes were present in very small numbers throughout the oestrous cycle. Studies of the human corpus luteum failed to detect any cells during the menstrual cycle (Wang et al, 1992; Brannstiom et al, 1994) . Reports in a number of other species also fail to report the presence of cells (Standaert et al, 1991; Petiovska et al, 1992; Brannstiom et al, 1994 Eosinophil infiltration into the corpus luteum during luteolysis has been observed in a number of species, particularly sheep (Nett et al, 1976; Murdoch et al, 1988) and pigs (Standaert et al, 1991) . A role for these cells in initiation of luteal regression has been indicated in pigs (Standaert et al, 1991 (1990) Tumor necrosis factor production and accumulation of inflammatory cells in the corpus luteum of pseudopregnancy and pregnancy in rabbits Biology ofReproduction 42 367-376
